INTRODUCTION
Takaful industry in several regions of the world has witnessed tremendous development. Therefore, to enhance the growth of the Takaful industry in line with the growth of conventional insurance industry, it needs to improve its efficiency. Efficiency is the measure of relative performance for decision-making units (DMUs). The vast size of the Muslim market which has yet to be fully explored is sufficient to support a vibrant growth for the industry in the future. Based on this background, this study aimed to measure and compare the efficiency of the Takaful and insurance operators by using the frontier efficiency methodologies. Given that these industries are most likely exposed to different environmental backgrounds, such as laws and regulations, the most appropriate method in measuring the efficiency of these DMUs is metafrontier analysis. The findings of this research can provide valuable insights for the government as well as the players in the industry so that they can cooperate in investigating the problems and weaknesses in the implementation of industrial efficiency.
Thus, the results of this research were aimed at measuring the level of competence and organisational form factor in the dual financial system in Malaysia. This is because efficiency issues are important in financial services sector. As such, this study focused on the level of cost efficiency, by measuring a firm's performance against firms with best practices. The Takaful industry operates cooperatively by providing a similar protection service to one another akin to services by conventional insurance operators. However, since Takaful insurance operations are based on Shariah principles, this organisational structure restricts the ability of Takaful insurers to generate additional capital and invest in shareholders and shareholders' funds. According to Abouzaid (2007) and Swiss Re (2008) , the Takaful market needs more liquidity in terms of investment for the purpose of attracting capital investors. Hence, the firm's objective is to optimise operational costs for Takaful operators, especially when the global financial crisis has led to a decrease in customer demand (Ernst & Young, 2009) .
The Family Takaful market is expected to help boost economic growth in Malaysia. The Takaful industry in Malaysia is expected to continue to grow from its conventional counterparts, in which accumulating to 30.5% from the overall life market based on the new business premiums, up to 28.8% at the end of 2016. Family Takaful represents more than 60% of the total new business in Malaysia (Fitch ratings Report, 2017) . It is one of the financial services sectors that plays an important role in supporting economic and social development. Although the Takaful industry continues to maintain strong performance amid competitive environmental challenges, Malaysia's Takaful market penetration level is still lower than in other developed countries. This is evidenced by the fact that the percentage of people covered by the Takaful family contracts in Malaysia is still very low compared to conventional insurance.
For the last three decades, the Islamic financial institutions have been developing rapidly. However, it seems that many research studies mainly concentrated on issues related to development and performance of banking and financial markets and thus neglecting the important sector which is insurance. Hence, the objective of this paper was to measure the performance of the Takaful industry in Malaysia as compared to the conventional industry. Consequently, researchers see that there is a need for a study on the level of competence and form of organisation that exist in the insurance industry in Malaysia, i.e., the Takaful industry and the conventional insurance industry. The study on efficiency issues of the Takaful industry is especially important in the dual finance system in Malaysia, with Takaful operators operating in line with the conventional insurance industry. The restructuring of the newly introduced Malaysian financial system over the past decade is also expected to have an impact on the level of efficiency of insurance companies and Takaful operators. Hence, information on the company's performance evaluation can be used for the purpose of improving the overall quality of operations and contributing to the achievement of its competitiveness.
In general, the purpose of this study is to examine the relationship between efficiency and organisational form in the Malaysian Takaful industry compared to the conventional insurance industry. In particular, this study aimed to measure the cost efficiency of both industries by using more flexible functional forms in the measurement approach. Hence, the main contribution of this study is to show the position of the Takaful industry in terms of efficiency level. So far, it will help regulators take steps towards enhancing Takaful efficiency if they are behind conventional insurance efficiencies.
Most past research found in Malaysia aimed at investigating the relationship between efficiency and organisation forms as well as applied a non-parametric approach, Data Envelopment Analysis (DEA). However, this study used a parametric approach, namely the Stochastic Metafrontier Analysis (SMFA) by applying the modified Box Cox Fourier functional form. Here, we focused on the Stochastic Frontier Analysis (SFA) parametric technique, specifically the Metafrontier method which is one of the most widely used econometric method applied to the parametric approach, which was introduced to efficiency studies by Battese et al. (2004) . The stochastic metafrontier analysis approach applied in this research facilitates the comparison of performance for different industrial groups assessed as it operates under different technologies. Thus, this method is best suited for comparing the efficiency scores between the Takaful industry and the conventional insurance industry in Malaysia generally. According to Gallant (1981; 1982) , the Fourier Flexible functional form provides a global approximation to an unknown data generating process. This functional form is based on the development of the second series of Taylor sequences, where the development of the Fourier series is decapitated and then added to the development of the two logarithms. This expansion of the logarithm was replaced with the Box-Cox transformation, which in turn made this functional form more robust in estimating errors and nested tests carried out on some functional forms in empirical studies.
The organisation of this study is as follows. Section 2 presents the literature review related to the field of stochastic frontier efficiency studies and results of previous studies. Section 3 is devoted to the methodology in relation to efficiency measurement. The discussion of the sample data and empirical specification of the Stochastic Metafrontier are explained in Section 4. The final section presents the overall conclusion of this research analysis.
LITERATURE REVIEW
Since the concept of efficiency was introduced by Farrel (1957) , operationalised by Charnes et al. (1978) , and later improved by Banker et al. (1984) , there have been many efficiency studies in various areas being studied including the area of insurance. Although there is a large and growing body of literature exploring insurance firm efficiency and insurance industry all over the world, there is significantly less literature in efficiency studies of Takaful industry as well as Takaful operators. However, because of the vast untapped markets for Takaful, globalisation, competition, and changing of local regulations, several attempts have been made to study the Takaful industry efficiency. Previously, the cost efficiency of both conventional insurance and Takaful industry in Malaysian market was studied by Norashikin et al. (2012) . Their findings indicated that there was a significant difference in cost efficiency between these two industries. Besides that, most of the previous studies in insurance adapted frontier efficiency methodologies to achieve the most comprehensive view of firm performance.
The methodology of frontier efficiency in measuring the performance of the firm relative to the best practice frontiers from the firms in the industry within the financial firms is assumed to be crucial and has more advantages as compared to financial ratio analysis (Berger & Humphrey, 1997; Cummins et al., 1999) . This new benchmarking technique allows summary of firm performance in one statistics in a multidimensional framework (Cummins et al., 1999) . Generally, the frontier efficiency methodology is divided into two main categories, namely non-parametric (mathematical programming) approach and the parametric (econometric) approach.
Although the non-parametric and parametric methodologies are different in terms of model specification, both are served to estimate the best practice frontier, with the efficiency of specific decisionmaking units (DMUs) measured relative to the frontier (Cummins & Zi 1998) . Both approaches have been used in various studies of efficiency and neither is considered as being dominant over another. In recent years, a nonparametric frontier efficiency methodology that has become increasingly important is the data envelopment analysis (DEA), which was first introduced by Charnes et al. (1978) . Meanwhile, for a parametric approach, the stochastic frontier analysis (SFA) is the most prominent, which was proposed by Aigner et al. (1977) . However, in DEA, the differences among various DMU of dissimilar environmental backgrounds, such as law and regulations, economic civilisation, and political backgrounds are easily being neglected (Hao 2007) . Therefore, DEA is not quite suitable for efficiency studies involving DMUs across countries or regions. Hence, the metafrontier approach can overcome these obstacles.
Frontier efficiency analysis evolved by measuring the effect of organisational forms on efficiency. The hypotheses that are the basis of this issue are the hypotheses of spending priorities (Mester 1991) and the management's discretionary hypothesis (Mayers & Smith 1988) . The Takaful operator is the same as the form of a mutual organisation, owned by the policyholder; whereas, the insurance firm refers to the form of a stock organisation, owned by a shareholder. The spending priority hypothesis states that the performance of the mutual insurance operator is less efficient than the operator of the stock organisation, influenced by the authority by the management. Whereas, the management's discretionary hypothesis states that mutually-owned firms are more efficient because they are less influenced by management's authority . There are many disagreements on this issue by past researchers. However, most studies have found that stock firms are more efficient than mutual firms (Cummins et al., 1999; Brockett et al., 2005) . However, in comparison to 15 European countries, Diacon et al. (2002) found that mutual ownership of the form is more effective in controlling the owner's conflict of ownership as the owner of the policyholder; and therefore, a mutual company is more efficient than a stock company. Likewise, Eling and Luhnen (2010) were of the opinion that mutual companies are more efficient than stocks. However, Brocket et al. (2005) suggested that stock firms are more effective than joint companies.
The contradiction between these two opinions has infused doubts over the efficiency measurement of the Malaysian Takaful industry in comparison to conventional insurance. Although the issue of insurance efficiencies was widely covered by most researchers, very few studies were conducted in Malaysia. Norma et al. (2006) investigated the eligibility of eleven life insurance operators and one Takaful operator, i.e., Takaful Nasional between 2002 and 2005. This study found that the pure efficiency of the National Takaful was below the industry average, while the scale efficiency change was equivalent to the industry average. Nonetheless, Norashikin et al. (2011) argued that it was not a complete review in assessing the efficiency of Takaful operators by comparing it to eleven insurers. Hence, they conducted a comprehensive study on the two forms of organisations that existed in the Malaysian insurance industry. As a result, they found that lower market share existed in the Takaful industry resulting in lower technical efficiencies compared to conventional insurance.
Previous research by Cummins et al. (1999) conducted a research on cost and technical cost estimated with DEA and Malmquist Index approach applications. The study for the period of 1981 until 1990 involved a total of 206 stock insurers and 211 joint insurers in the United States. The results of the analysis showed that the boundaries of the cost of shares dominated the shared cost boundaries. Hence, it is clear that firms with different forms of organisation have comparative advantages in minimising the cost of production and cost of agents.
This result is also consistent with a study by Brocket et al. (2005) , which identified a significant difference between the stock form and the common form. What is interesting from the results of this study is that stock companies are more efficient than joint companies. Hence, the findings of this study are in line with the hypothesis of the spending priority in which the joint venture company fails to select the optimum input mixture thus eliminating cost minimisation.
In the insurance industry, two types of organisational forms exist, especially in Muslim countries and perhaps western countries that consist large Muslim populations. The Takaful contributions grew by 22% yearly and are expected to increase in growth by year 2020 (Ernst and Young, 2013) . According to a report by Takaful Re (2014) , there is a huge potential for the Takaful industry regardless it has religious inclinations, lack of exposure about insurance products, or even less distribution and insurance coverage. These studies, henceforth, have raised the questioning of the implications of organisational differences in performance efficiencies between the conventional insurance industry and the Takaful industry in Malaysia. Thus, the objective of this study was to measure the relationship between efficiency and organisational form. Since most studies were more focused on nonparametric approaches, this study aimed at meeting the previous research gap survey.
METHODOLOGY THE EFFICIENCY CONCEPT

Estimation of Cost Efficiency
For an empirical analysis of efficiency measurement, estimation should be made on the production function, cost function, or profit function of a firm. Hence, this involves the selection of an appropriate functional form for more accurate budgeting results. In the context of this study which aimed at measuring the cost efficiency of the Takaful industry and the conventional insurance industry, it was an estimation of cost function based on the relationship between market price and competition, apart from the use of technology.
To see the value of a firm's competence, it could be measured by the proportion of resources used efficiently. Thus, the firm's cost efficiency would include [0, 1] , where the value of one is a firm with best practices in the observation borders.
Following Aigner et al. (1977) , the cost efficiency function can be specified as follows;
Where : lnTC kt is the natural logarithmic of the observed total costs x kt is a vector of input prices and output quantities β is a vector of parameters of the Stochastic frontier function ε kt composed error measurement consists of noise and inefficiency
Measurement Techniques
There are two types of methodology in measuring the efficiency, which are the parametric and the nonparametric methods. The parametric methods consist of the Stochastic Frontier Approach (SFA), the Thick Frontier Approach (TFA), and the Distribution-Free Approach (DFA). On the other hand, nonparametric efficiency estimation techniques are Data Envelopment Analysis (DEA) and Free Disposable Hull analysis (FDH). Typically, nonparametric techniques only focus on technological optimisation, but neglect economic optimisation by ignoring price information. Furthermore, nonparametric methods assume a deterministic procedure instead of a stochastic procedure. In other words, another drawback of this method is that it usually does not allow for random errors in the data. Thus, there is no way to derive inferences of the estimated parameters or conduct statistical hypothesis tests (Berger & Mester 1997) .
Here, we focused on the Stochastic Frontier Analysis (SFA) parametric technique, specifically the Metafrontier method, which is one of the most widely used econometrics methods applied to the parametric approach. It was introduced to efficiency studies by Battese et al. (2004) .
The stochastic metafrontier analysis approach applied in this research facilitates the comparison of performance for different industry groups assessed as it operates under different technologies. This is best suited for comparing the efficiency scores between the Takaful industry and the conventional insurance industry in Malaysia.
Stochastic Metafrontier Cost Analysis Typically, stochastic frontier analysis as stated in equation [1] is
in the opinion that all firms use the same production technology. This analysis will then apply the Meta stochastic approach to identify and evaluate whether there are differences in technology used by Takaful firms and conventional insurance. This issue is due to Shariah constraints that restrict the use of certain technologies and products of insurance firms.
Under this model, firms are not assumed to share the same production technology characterised by stochastic boundary functions. Metafrontier is defined as a deterministic parametric function of the specified functional form so that the values are not greater than the stochastic determinants of the group boundary production function involved for all groups and periods of time (Battese et al. 2004) .
The Metafrontier function model for the insurance firms in the industry expressed by Battese et al. (2004) as follows;
Where Y kt * represents the output of the insurance firms k in period t x kt is a vector of input prices and output quantities β is a vector of parameters of the Stochastic frontier function e x k β* this expression assumes that the exponent of the frontier production function is linear in the parameter vector, β(k), so that x k is a vector of functions (e.g., logarithms) of respective group or firm β * is a vector of parameters of the Metafrontier function to be estimated such as :
The equation (2) 
The e u kt represents the cost efficiency relative to the stochastic frontier of bank k at time t in the j-th group. 
CE = Y kt ------e x kt
Following Battese et al. (2004) , there are three steps to estimate the Metafrontier model. First, the coefficient of the ͡ β j for the β j parameters of the stochastic frontier for the j-th group need to be estimated. Second, the value of, ͡ β * , for the β * parameters of the Metafrontier function is estimated. By using the criterion of sum of squares of deviations, we can identify the best envelopes of the estimated deterministic components of the estimated stochastic frontiers for the different groups. Finally, by The constrained linear least method is used in order to minimise the distance of the j th group relative to the industry potential.
Then, arrange the constraints such that x k β * ≤ x kt ̑β is respected and bound the results of the β * such that it smoothly envelopes the minim estimators of j th group. This leads to the following optimization problem, which β * is estimated by solving a quadratic programming (QP) problem:
The objective of the approach is to minimise the sum of squares of the deviations between the metafrontier and the frontier of the individual countries. Thus, this paper applied the methodology of metafrontier stochastic analysis to measure the efficiency score of both insurers by using the maximum likelihood method and the optimisation procedure. As a result, the larger the technology gap ratio is for a firm, the higher the weight will be that is being assigned to it.
The Box Cox Fourier Functional Form Specification The
Fourier flexible form has been proven by Gallant (1981) as having the capability to approximate a function as closely as desired in Sobolev norm. The low-order polynomial is included to alleviate the approximation effects resulting from Gibbs phenomenon (Eubank & Speckman 1990 ). The Fourier flexible form nests the popular translog form by replacing an alternative loworder polynomial and yet still maintain the desirable qualities of the original form.
Thus, we can rewrite equation (1) as,
Where: lnTC = natural logarithmic of the observed total costs *Q' = vector of scaled value of logarithmic output to fit in the interval [0, 2π] ln Q = natural logarithmic of outputs lnQ λ = natural logarithmic of output (Box Cox transformations) lnP i = natural logarithmic of the i-th input prices Where α i , β i , δ ij , γ lm , ρ k are the unknown parameters of the cost functions, and
where [a,b] is the interval of lnQ, and μ = (0.9*2π -0.1*2π)/b -a.
DATA MEASUREMENT
This study used a sample of six Takaful operators and a total of 12 life insurers. Financial data were obtained from annual financial reports, including financial statements and balance sheets covering 2004 until 2015. The value added approach was applied in this study for output measurement as it contributed a significant added value based on the role of the insurers as a collection and risk of underwriting, real-time financial service providers and functioning as a financial intermediary (Berger et al. 2000) . Consistent with the previous study, for example, insurance pricing, the price of insurance outputs was calculated as the net contribution (or premium paid) and investment income as the final output in this study (Barros & Obijiaku 2007; Berger et al. 2000; Klumpes 2007) .
Three inputs of this study were labour, capital, and materials in line with the study by Eling and Luhnen (2010) , Erhemjamts and Leverty (2007) , Green and Segal (2004) , Huang (2007) , Jeng and Lai (2005) , Jeng et al. (2007) , Klumpes (2007) and Vencappa et al. (2008) . Meanwhile, the price of labour was defined as the ratio of total staff costs divided by the total assets of the firm. This calculation was due to the lack of information on the number of staff (Altunbas et al. 2000; Dietsh &Weill 2000; Hamim 2006 ). The ratio of total net income to total equity capital was used as a capital price consistent with the study by Cummins and Zi (1997) . In addition, material prices was related to number of policies sold and terminated, following Greene and Segal (2004) .
RESULTS AND DISCUSSION
In the classical methodology of measuring efficiency, usually the researcher will pool all the data across all groups without considering any possible difference in individual technologies. For all differences in firms, the TGR value and the cost efficiency value were derived from the calculation of the stochastic group value (CE) and the Meta boundary group (CE *). In the life insurance industry, the ratio of technology gaps was 88.13%. These results show that on average, conventional firms are able to produce 88.13% of the output using available technology compared to the industry being considered as a whole.
For the family Takaful industry, the ratio of technology gap is 75%. This approach seeks to compare both industries fairly by benchmarking the technology available to the entire sample. Table 1 summarises the estimated value of the statistical estimate (derived from the Stochastic MetaFrontier Analysis (SMFA) model. Table 1 shows that average cost efficiency for Takaful operators and life insurance were 66.87% and 88.47% until 2015. Takaful operators are somewhat less efficient than the choice of input combinations that can minimise costs compared to conventional insurance firms. The average cost efficiency for family Takaful was 66.87%. Takaful operators were estimated to reduce the use of inputs by about 33% with the same input prices to be fully efficient. This result shows that Takaful operators failed to minimise costs because of failure to use optimum input and output combinations.
In addition, the trend showed that the average cost efficiency of Takaful operators tends to increase over a period of 11 years, while the efficiency of conventional insurance operators was consistent across the length of time. The information obtained from this trend is beneficial to policy makers as it exhibits the positive impact of the Takaful sector on the insurance industry in Malaysia.
This paper aimed to measure and compare the efficiency between the Takaful industry and the conventional insurance industry. Hence, the Mann Whitney test was applied to assess the difference in cost efficiency between the Takaful industry and the insurance industry in Malaysia. The summary of the significant differences in cost efficiencies between Takaful operators and insurance firms in Malaysia is summarised in Table 2. At the 5% significance level, the average level of Takaful operators and insurance firms were 4.50 and 9.50, respectively. The output of the analysis rejected Firm, 2004 Firm, -2015 the hypothesis of identical frontiers for conventional and Takaful industry and this is consistent with Cummins et al. (1999) . But, the authors also obtained no significant difference between the stock own and pooled frontiers, which contradicts our findings. As a conclusion, we follow Cummins et al. (1999) and conclude that the rejection of identical frontiers shows that to measure the efficiency of both the conventional and Takaful industry, it should be on different frontiers and not solely based on the pooled frontier. Thus, the economic interpretation of this result is that in order to produce their respective outputs, the conventional and Takaful industry use different technologies.
The results pertaining to the parameters and metafrontier value for the Box Cox Fourier functional form are reported in Table 3 . Overall, there are substantial differences between the meta-frontier coefficients and the corresponding coefficients of the SFA for entire sample. There is a likelihood that there are a few industries that adopt inferior technology for the creation of various financial services. This measure makes their meta-cost efficiency measures slightly low. Furthermore, financial markets in Malaysia have become more competitive since the implementation of the second series of financial market development was introduced in 2016 to expand and deepen financial markets in the country. This also led to the shrink in technology gap between the insurance groups when the measures were evaluated under different technologies. The results showed that the average efficiency score was increased and this indicates that the insurers and Takaful operators are being competitive among each firm (Cummins1999). Now, the Wakalah model has been widely used in Takaful industry operations. This model illustrates the relationship between operator and Takaful participants based on agency contracts. This clearly shows that the Takaful party is the agent who takes actions for participants in investment and underwriting arrangements. Hence, this often raises issues such as conflict between management of Takaful operators and participants (policyholders). This will lead to higher management costs over operating activities and consequently there are inefficiencies in cost. This situation clearly contributes to the ineffectiveness of the Takaful operators rather than the insurance industry.
According to market power theory, firms with larger gross premiums have larger market share, and this makes the insurance industry more efficient than the Takaful industry. Hence, the low cost efficiency in the Takaful industry is attributable to relatively low market share. Thus, the Takaful operator must increase the demand for Takaful products to enable the market share to increase. To achieve this goal, Takaful operators are encouraged to implement various channels to generate demand for family Takaful products.
CONCLUSION
The findings have important implications to show the significant difference between the Takaful industry and the insurance industry. On average, the Takaful industry provides an estimate of the value of more cost-effective efficiencies compared to the conventional insurance industry. Thus, it is clear that the form of organisation has an impact on the firm's competence. The results of the study showed that the Takaful industry is more efficient than the conventional insurance industry. Hence, the organisational structure that led the firm to a higher incidence of higher agency costs arose from higher management costs and staff costs. The findings also showed that Takaful firms did not successfully use the combined inputs and outputs, and the failure to use optimum technology was another possible cause. In summary, cost inefficiency is due to technical inefficiency and inefficiencies of provisions. According to market power theory, it is thought that the smaller market share in the Takaful industry will lead to a lower level of cost efficiency. This study is consistent with Hao (2007) , Chou and Hao (2005) , Hu et al. (2009) , and Barros et al. (2010) .
Studies on the efficiency of the Takaful industry with the application of the frontier method are still underdeveloped, although there were some studies using the Data Envelopment Analysis (DEA) technique by Abd Kader et al. (2010) and Marie et al. (2009) , and in Malaysia (Norashikin et al. 2011; Norma et al. 2006 ). This study was conducted to improve the study on the efficiency and shape of the organisation for the insurance industry in Malaysia with the application of the Stochastic Metafrontier Analysis (SMFA) method. Such a study was conducted to measure the efficiency and comparability of the form of organisation for the insurance industry in Malaysia.
Overall, the findings support the importance of an analysis of organisational form and its implications on the efficiency of both the Takaful industry and the conventional insurance industry in Malaysia. Thus, the main objective of this study was to compare the relationship between the organisational form and the existing competencies between the Takaful industry and the conventional insurance industry in Malaysia. Hence, the analysis of this study was conducted to estimate the cost efficiency score of the two insurance industries. The main contribution of this study is to identify the level of Takaful industry position compared to the conventional insurance industry. As such, enhancement measures can be designed for the purpose of improving the performance of the Takaful industry if the achievement is somewhat lagging behind the conventional insurance industry. Future studies are recommended in order to compare the performance of international competitiveness and to test other factors that influence the efficiency of the study so that the study is more comprehensive.
